Approximately 70 per cent of the nearby white dwarfs appear to be single stars, with the remainder being members of binary or multiple star systems. The most numerous and most easily identifiable systems are those in which the main-sequence companion is an M star, since even if the systems are unresolved the white dwarf either dominates or is at least competitive with the luminosity of the companion at optical wavelengths. Harder to identify are systems where the non-degenerate component has a spectral type earlier than M0 and the white dwarf becomes the less luminous component. Taking Sirius as the prototype, these latter systems are referred to here as 'Sirius like'. There are currently 98 known Sirius-like systems. Studies of the local white dwarf population within 20 pc indicate that approximately 8 per cent of all white dwarfs are members of Sirius-like systems, yet beyond 20 pc the frequency of known Sirius-like systems declines to between 1 and 2 per cent, indicating that many more of these systems remain to be found. Estimates are provided for the local space density of Sirius-like systems and their relative frequency among both the local white dwarf population and the local population of A to K main-sequence stars. The great majority of currently unidentified Sirius-like systems will likely turn out to be closely separated and unresolved binaries. Ways to observationally detect and study these systems are discussed.
I N T RO D U C T I O N
It was the irregular proper motions of several bright nearby stars that ultimately lead to the discovery of white dwarfs (WDs). The existence of the faint companions of Sirius and Procyon was first deduced from the unexpectedly perturbed proper motion noted in these stars by Bessel (1844) . The companion to the A-type star Sirius was finally accidently found in 1862 as a curiously dim star, some 10 mag fainter than the primary. Thirtyfour years later a similarly faint companion was observed orbiting the F-type star Procyon. Between 1913 and 1915 , the odd spectral classification and the bluish colour of the faint companion to the K-type star 40 Eridani, respectively, led Russell and Hertzsprung independently to recognize the subluminous nature of 40 Eri B (Holberg 2010) . All of these systems lie within 5 pc of the Sun.
In this paper, the term 'Sirius-like system' (SLS) refers to WDs in binary or multiple star systems containing at least one component of spectral type K or earlier. These systems are typically distin-E-mail: holberg@argus.lpl.arizona.edu guished from the numerous WD + M star systems by the fact that the WD is subordinate in luminosity and frequently in mass to their companions. Relatively hot WDs like Sirius B have absolute luminosities that match late K main-sequence (MS) stars, meaning that they become increasingly difficult to find in close proximity to earlier MS spectral types. A key fortuitous advantage of some SLSs is that it is often possible to use them to investigate the WD initial-final mass relation (IFMR). The age of the current luminous star can be estimated from its luminosity and metallicity or activity, which gives the overall age of the system. Because the WD progenitor originally had a larger mass and earlier spectral type than the present non-degenerate component, it is often possible to gauge the original progenitor mass from its cooling age. The result is that the WD can be placed on the IFMR (see Liebert et al. 2005; Catalán et al. 2008a,b; Zhao et al. 2012) . Extreme systems such as θHyd, where a massive WD closely orbits a B star, represent some of the best opportunities to identify the most massive MS stars able to form WDs, currently thought to be approximately 8 M . Subsequent stellar evolution of such primaries may lead to a type 1a supernova (Parthasarathy et al. 2007) . SLSs also provide constraints on the mass and mass-ratio properties of MS stars in binary systems (Ferrario 2012) . Finally, SLSs are quite useful in efforts to empirically place the WD on the degenerate mass-radius relation (MRR; Holberg, Oswalt & Barstow 2012) .
The primary modes of WD discovery have strongly influenced our perception of the relative frequency of different WD binary systems. For example, proper motion surveys yield numerous examples of WDs in common proper motion (CPM) pairs, which biases discovery towards widely separated systems. Likewise ground-based blue and UV-excess surveys readily identify numerous close and unresolved WD + red dwarf pairs, but fail to reveal WDs near more luminous companions. On the other hand, space-based observations and surveys have identified a quite different set of SLSs characterized by very close or unresolved WDs orbiting luminous primary stars. These are primarily hot H-rich DA stars detected by UV or EUV excesses. These systems are thus heavily biased against cooler WDs and He-rich stars that often lack readily detectable short-wavelength excesses.
In this paper, the properties of known resolved and unresolved SLSs are presented. Included is the pre-cataclysmic variable system V471 Tau which is a DA + K2V system. Excluded is HS1136+6646 (Sing et al. 2004 ) which appears to be the DAO.5 + K7V system, but the estimated mass of the K7 star (0.34 M ) indicates that it may actually be an irradiated M star. Also excluded are WD + subdwarf systems and currently interacting systems. Excluded also are probable SLSs such as the single-line spectroscopic binary HD 209295 (Handler et al. 2002) , which has a close 1 M companion, but lacks the detection of an unambiguous WD photosphere.
In Section 2, the known SLSs are catalogued (Table 1) and discussed in terms of resolved and unresolved systems, which often reflects various discovery modes. Section 3 contains an examination of the inferred orbital properties of these systems. In Section 4, the observed spatial distribution of SLSs is discussed, which strongly suggests that many are missing from surveys beyond 20 pc. Space densities and the relative frequency of SLSs are also considered. Section 5 discusses how additional systems might be discovered and studied in the future. (McCook & Sion 1999) , along with an alternate designation (column 2). Column 3 gives a common designation for the luminous companion and the respective spectral types of the WD and companion in columns 4 and 5. Column 6 gives the effective temperature of the WD and columns 7 and 8 give the respective V magnitudes of the WD and companion. Columns 9 through 12 give the binary separation in arcseconds, the position angle, distance in pc and distance uncertainty, respectively. The orientation of the position angle is from the WD to the companion. The number of known components in each system is given in column 13.
K N OW N S L S s

Resolved systems
Approximately 70 per cent of the systems in Table 1 are resolved, including five (Sirius, Procyon, 40 Eri, HR 5692 and 56 Per) with fully determined orbits or where orbital motion has been observed astrometrically (56 Per) and spectrometrically (HR 4343). Many of the resolved systems were discovered by traditional proper motion surveys, primarily those conducted by Willem Luyten. Most of the Luyten systems were discussed by Oswalt, Hintzen & Luyten (1988, hereafter OHL) for WDs with magnitudes brighter than 17 and by Oswalt & Strunk (1994, hereafter OS94) for WDs fainter than 17. The systems in the latter reference have been subject to very limited observational study. Angular separations for these wide systems range from approximately 10 to 10 2 arcsec. Included among the resolved systems are nine very close (ρ < 2.0 arcsec) systems that have now been resolved with the Hubble Space Telescope (HST) (see below).
Unresolved systems
Contemporary space-based surveys, primarily the Extreme Ultraviolet Explorer (EUVE) and the ROSATWide-Field Camera (WFC), as well as the International Ultraviolet Explorer (IUE) have revealed many previously unresolved SLSs. The circumstances surrounding these discoveries are discussed in Barstow & Holberg (2003) . The existence of these WDs was only apparent from the pronounced short-wavelength spectroscopic or photometric excesses with respect to the MS stars. For many of the SLS WDs observed with IUE, good quality flux-corrected and co-added low-dispersion spectra 1 can be found in Holberg, Barstow & Burleigh (2002) . Approximately 30 per cent of currently known SLSs are of this type. These latter discoveries are strongly biased towards hot (T eff > 16 000 K) DA WDs. Largely overlooked by space-based observations are cooler WDs having weak UV and EUV luminosities and non-DA WDs where photospheric opacities due to He and heavier elements effectively block observable EUV emission. One significant exception is WD 1643−573, which was discovered to be a hot He-rich DOZ companion to the G9 V star HD 149499 from an objective prism image of a star field obtained during the 1973 Skylab mission (Parsons et al. 1976 ). Not only is WD 1643−573 a UV-excess object but it is hot enough and near enough that there is also observable EUV emission between 250 and 300 Å (Jordan et al. 1997) . As mentioned previously, the systems showing short-wavelength excesses are heavily biased against cooler WDs and He-rich stars. Nevertheless, the existing sample of SLSs containing hot DA stars was very efficiently surveyed out to several hundred pc by the ROSAT WFC and EUVE all-sky surveys and can be considered relatively complete, unless the WD companions contain significant levels of photospheric heavy element opacity or are heavily obscured by interstellar photoelectric absorption.
A major improvement to knowledge of the orbital parameters of the unresolved UV and EUV SLSs resulted from a 'snapshot' programme utilizing the HST Wide Field Planetary Camera 2 (WFPC2) images. Near-UV filters were used to balance the flux between the WD and non-degenerate components. Barstow et al. (2001, hereafter B01) succeeded in resolving 8 out of 17 observed targets. (A subsequent observation of an 18th target also resulted in resolving a WD + G4V pair.) For these resolved systems, apparent separations ranged from 0.217 to 2.0 arcsec. One system, 56 Per (WD 0421+338), was discovered to consist of four components; the previously recognized components 56 Per A and B were each seen to be double. The WD 56 Per Ab was resolved at a separation of 0.390 arcsec from the F4V primary. In a second multiple system 14 Aur (WD 0512+326, see Appendix A), B01 resolved the WD and clarified the relation between the various components. For the nine unresolved systems, the separations were presumed to be less than 0.08 arcsec, the full width at half-maximum of the WFPC2 images. Table 1 includes the separations and position angles reported by B01. A follow-on HST Cycle 20 effort has obtained the Balmer line spectra of a number of systems resolved by B01. Table B1 . Also included is WD 0353+248 (Jefferies & Smalley 1996) which is responsible for the EUV excess in the K2V primary, which has a barium excess. Recently, Gray et al. (2011) using Galaxy Evolution Explorer (GALEX) observations found photometric evidence for UV excess in six other Ba dwarf stars. This study helps to account for the putative WDs associated with dwarf Ba stars, which ought to exist in addition to the well-known giants. As with the Böhm-Vitense et al. (2000) UV excesses, these recent Ba dwarf stars are listed as possible SLSs in Table B1 of Appendix B. Among the Ba stars that are listed in Table 1 are ξ 1 Cet (WD 0210+086), 29 Dra (WD 1734+742), ζ Cyg (WD 2110+300) and ζ Cap (WD 2123−226).
From the above discussions, it is clear that the sample of SLSs presented here is inherently heterogeneous, and constructed from distinctively different sources. Nevertheless, it is instructive to consider the distribution of spectral types and luminosity classes for both the WDs and Ba stars. For the WD stars, the distribution in T eff and spectral type more closely resembles that of blue or UV-excess magnitude-limited surveys, such as the Palomar-Green (Green, Schmidt & Liebert 1986) or Kiso Schmidt ultraviolet-excess (Kondo, Noguchi & Maehara 1984) survey, than more inclusive volume-limited studies of local samples such as the 20 pc sample of Holberg, Bergeron & Gianninas (2008b) . In particular, the SLSs contain some of the hottest and most luminous WDs as well as some of the coolest and least luminous. This is primarily due to the inclusion of systems characterized by UV and EUV excesses which emphasizes hot degenerate stars. For example, the most luminous stars in the local 20 pc WD sample have T eff ≈ 25 000 K, while Table 1 contains stars with T eff from 5000 K to well in excess of 70 000 K. For the non-degenerate components of Table 1 , the distribution of spectral types runs from late K to early B, with the majority being dwarf stars. Many of the evolved luminosity classes correspond to barium stars with UV excesses.
O R B I TA L P RO P E RT I E S
Orbital or partial orbital elements are available for only a few of the WDs in Table 1 . It is useful, however, to estimate the basic properties of the remaining orbits. First, as with most binary systems, mass ratios, orbital radii and periods set constraints on the origin and evolution of such systems. Secondly, reasonable estimates of expected astrometric 'signals' which could lead to the discovery of new candidate SLSs are useful; therefore, astrometric and radial velocity signatures have been computed in instances where existing information warrants. In general, little is known about the actual orbits of these systems in Table 1 . In such cases, circular orbits have been assumed. Table 2 contains the basic orbital information inferred for each system. For convenience, column 1 provides the same set of WD numbers as in Table 1 . Columns 2 and 3 give the respective mass estimates for the WD (M WD ) and companion (M C ) in solar masses, while columns 4 and 5 provide their projected physical separations (a p ) in au and the estimated semimajor axis (a) in au, respectively. In the case of unresolved systems where there only exists an upper limit on the angular separation, these systems have assigned a corresponding upper limit to a. Where possible we have estimated masses for the WD and companion. For the WDs, this includes dynamical masses from partial or complete orbits, or spectroscopic masses. For companions on the MS, mass estimates are based on the empirical mass-luminosity relation of Xia & Fu (2010) using observed V magnitudes and distances from Table 1 . For post-MS companions, no masses are estimated, unless they exist in the literature.
Column 6 gives either the measured or estimated orbital periods (P, in yr). If the periods are known, either from an orbital solution or from radial velocity observations, they are denoted by italics. When the periods and masses are known, the corresponding physical separations are computed from Kepler's third law and denoted by italics, except in the cases where complete orbital solutions exist. Column 7 gives the estimated orbital motion for resolved WDluminous star pairs in arcseconds per year. This is a useful quantity when considering potential uncertainties due to orbital motion for gravitational redshift measurements or high-precision astrometry (see Section 5.1).
Resolved systems
The data in Table 1 were used to estimate the orbital characteristics given in Table 2 . The projected physical separation a p in au given in Column 3 is calculated from the product of the distance D (in pc) and apparent angular separation ρ (in arcseconds):
In order to determine the true semimajor axis (a), information on the eccentricity and orbital orientation is necessary, but it is often unavailable. Thus, some estimate of an average correction factor is necessary that effectively converts projected separations into semimajor axes. Dupuy & Liu (2011) have investigated this problem using Monte Carlo simulations to compute probability distributions of conversion factors that have been averaged over a range of time, eccentricity and orbital orientations and for various discovery biases. From table 6 of Dupuy & Liu, the case of circular orbits with moderate discovery biases was selected and a conversion factor of 1.11 is adopted: a = 1.11a p . This only holds where the orbital period is unknown. For those unresolved systems where the orbital periods are known, the corresponding semimajor axes are computed from Kepler's third law and noted in italics. Using semimajor (a) and stellar masses estimated from Table 2 , it is possible to estimate the corresponding orbital periods (P) in years from Kepler's third law. The semimajor axis is given in column 5 of Table 2 :
For resolved systems, the annual expected mutual orbital motion ( ) of the WD-primary pair can be estimated from the mean motion (2π/P ), the angular separation ρ and the average value of the unknown orbital inclination ( cos i = 0.637). This is given in column 7 in units of μas per year. Essentially, this is an estimate of the expected change in the relative angular displacement between the components which might potentially be observable with extremely high precision astrometry:
Very close and unresolved systems
For systems which are very close (those resolved by HST) or which remain unresolved, it is possible to compute two additional quantities which can be potentially detected by the Gaia mission or high-precision radial velocity studies. In the remainder of Table 2 , columns 8 and 9 provide the expected annual accelerations in angular velocity and radial velocity of the luminous component in μas yr −2 and m s −1 yr −1 , respectively. These quantities are useful in discussions of how additional SLSs might be recognized in future astrometric and radial velocity observations. Column 10 contains notes on particular systems. Unless actual orbits are known, the quantities in columns 8 and 9 assume circular orbits and averaged orbital inclinations. The relations used to estimate orbital dynamical values are given below and refer to the reflex motion of the primary star about the system centre of gravity. Since in most SLSs the luminosity of the primary star dominates the WD, the photocentre of the system very closely coincides with the physical centre of the primary star. Thus, all that is observed is an angular acceleration in the star's proper motion given bẏ μ = 2πρ S 0.842 10
where ρ S = ρM WD /(M WD + M C ). The numerical factor in the brackets results from averaging apparent circular orbits over an orbital period and averaging over inclination angles. Column 9 contains an estimate of the expected radial velocity acceleration of the primary star and a measure of the expected radial velocity signal in unresolved systems (equations 5 and 6):
where a S = aM WD /(M WD + M C ) and sin i = 0.637. The radial velocity acceleration (in units of m s −1 yr −1 ) which is appropriate for ongoing radial velocity studies that search for exoplanets is given bẏ
Mass ratios and distribution of spectral types
Due to the limited range of WD masses and the lower mass limit of K stars, the mass ratio for SLSs, q = M WD /M C , varies from approximately 0.12 to 1.7 with a mean value of 0.68. Likewise, the mean mass of the WDs for which masses can be estimated is 0.68 M . This mass is approximately 0.09 M larger than the spectroscopic masses of field WDs (Kleinman et al. 2013 ), which is not surprising given the fact that WDs in SLSs are the evolutionary descendent stars initially more massive than their current companions (see below). The MS primary stars range from K9V to B5V with the following numbers by spectral type: B:3, A:3, F:14, G:27 and K:31. In Fig. 1 , these numbers are compared with the corresponding relative space densities from Phillips et al. (2010) . Although the numbers are modest (79 stars), it is evident that the two distributions show significant differences, in particular for G and K stars. This is perhaps not too surprising since the population of the SLSs is derived from both resolved CPM systems and largely unresolved UV-and EUV-excess systems. There are 20 post-MS stars, subgiants, giants and supergiants among the primary stars -many of these being barium stars.
S PAC E D I S T R I B U T I O N A N D F R E Q U E N C Y
Here the present set of known SLSs is considered to be a reasonable approximation to the population of all SLSs within a few hundred parsecs of the Sun. Fig. 2 shows a plot of the number of known SLSs in successive spherical shells of equal volume surrounding the Sun. There are 11 known SLSs 2 listed in Table 1 within 20 pc of the Sun, with a spherical volume of 3.35 × 10 4 pc 3 . Taking these to be representative of the true frequency of such systems, and presuming that no further such systems will be found within 20 pc, the corresponding space density is 3.3 × 10 −4 pc −3 . With respect to the total number of all WDs within this volume (Holberg et al. 2008a; Sion et al. 2009 ), this represents a relative frequency of approximately 8 per cent. It is also possible to estimate the volume-limited frequency of SLSs among the local population of MS stars from A to F. Phillips et al. (2010) determined volume-limited local stellar densities for MS stars over this range of spectral types. Summing over their individual space densities for each spectral type gives 5.71 × 10 −2 pc −3 . The ratio of this value to the space density of SLSs provides an estimate of ∼0.6 per cent as the frequency of SLSs among local MS stars. An alternate estimate of MS (B to K) space densities from the Kroupa, Tout & Gilmore (1993) initial mass function gives a density of 2.80 × 10 −2 pc −3 and a corresponding frequency of SLSs among MS stars of 1.2 per cent. Thus, between 0.6 and 1.2 per cent of all MS stars in the solar vicinity are expected to have WD companions. Among the 11 systems within 20 pc, the distribution among spectral types is A:1, F:1, G:4 and K:5.
As is evident in Fig. 2 , the next four shells of equal volume contain only one additional SLS (WD 1659−531 at 27 pc). Likewise, the average number of systems per shell, out to a distance of 50 pc, is only 1.5. There exist two possible additions to the number of SLSs just beyond 20 pc. These include Regulus (αLeo), a B7V star lying at a distance of 24.2 ± 0.2 pc, which Gies et al. (2008) report to be a single-line radial velocity variable. They attribute this to a lowmass WD companion with an orbital period of 40.11 d. We do not include this putative WD among our SLSs because there has been no detection of the companion's photosphere at any wavelength and the case cannot be conclusively made that the companion needs to be a WD. However, Regulus is included among the probable SLSs in Appendix B. If the companion is a WD at an orbital radius of 0.35 au, it is not likely to reveal itself any time soon. There is also a potential CPM system containing a WD at 22.7 pc, as noted by Tokovinin & Lépine (2012) , associated with the K0III star HD 197989. They identify GJ 9707C as a probable WD based on photometry; however, we recently obtained a spectrum of this star that shows it is not a WD.
The above discussion strongly suggests that there are many SLSs beyond 20 pc remaining to be found. Why have they not yet been identified? Of the 11 systems within 20 pc, 6 are wide binaries where the WD is not obscured by the glare of the MS star. It can be argued that efforts to identify low-luminosity CPM companions of nearby bright stars, such as that of Gould & Chanamé (2004) and Tokovinin & Lépine (2012) , who searched around Hipparcos stars, would have revealed most of the nearby CPM WDs. Indeed, some were found and are included in Table 1 . However, it is still possible that additional wide SLSs will eventually be discovered within 20 pc. For example, the system WD 1009−184 + BD −17
• 3088, at a distance of 17 pc and a separation of 400 arcsec, was accidently discovered during the compilation of the revised 20 pc WD sample (Holberg et al. 2008a) . It is quite possible that more such widely separated SLSs remain within 25 or 30 pc of the Sun. The remaining five SLSs within the 20 pc local volume are near enough to their MS partner that they are difficult to either detect or to obtain spectra confirming their WD status. For example, the WD in GJ 86 (WD 0210−508) was suspected of being a cool DA; however, recent HST spectra (Farihi et al. 2013 ) have revealed it to be a DQ star. Unless such systems reveal themselves through astrometric perturbations or radial velocity variations or perhaps are found through adaptive optics imaging of the vicinity of bright stars, they are likely to remain overlooked. Indeed, the WD nature of both GJ 86B and ε Ret B (WD 0416−593) was recognized by attempts to image exoplanets near the primary.
F I N D I N G A D D I T I O NA L S L S s
The Gaia mission
Gaia is an ambitious astrometric mission planned for launch by the European Space Agency in late 2013, as a follow-up to the Hipparcos mission. An excellent summary of the general capabilities of Gaia mission is given in de Bruijne (2012) and with respect to WDs in particular by Garcia-Berro et al. (2005) . It will operate as an all-sky survey producing positions, proper motions, parallaxes, photometry and radial velocities for up to 1 billion stars. For a 15th magnitude star at the end of the nominal 5 yr mission, positional accuracies of 25 μas and proper motion accuracies of 13 μas yr −1 or better (depending on the V − I colour) are anticipated. In general, Gaia will yield WD parallaxes some 20 to 50 times more precise than most existing ground-based and Hipparcos parallaxes, thus greatly improving distance estimates for most SLSs discussed in this paper. Moreover, during the lifetime of the Gaia mission, orbital motions for bright stars exceeding 5 μas yr −1 are potentially detectable and thus could be used to measure orbital motion in wide binaries. This aspect will be discussed in more detail below. It should be kept in mind that Gaia has an expected bright limit of 6th magnitude and that stars between 6th and 12th magnitude will be observed with shortened exposure times (de Bruijne 2012). Thus, some of the luminous stars in Table 2 cannot be directly observed by Gaia; however, the WDs in resolved systems can be observed. The parallax precisions will be a cumulative product of the Gaia mission, and most are expected to become available in final form some eight years after launch. Effectively, Gaia will remove parallax distances as a significant uncertainty in radius determinations for WDs out to a distance of at least 100 pc (Holberg et al. 2012) . Radii uncertainties will then be dominated by photometric and/or surface gravity and the gravitational redshift uncertainties.
From the results in Table 2 for the average angular motions (column 7), it is evident that Gaia will easily observe the mutual arcs of orbital motion for both components of all known sufficiently resolved systems, even the most widely separated pairs with the longest periods. For example, the wide binary containing WD 1620−391 has a projected orbital separation of 4410 au and an estimated period of 263 000 yr and the corresponding estimated relative angular motion of 5.2 mas yr −1 . With respect to Gaia astrometry, it is useful to consider the potential for the discovery of additional SLSs. The most easily detected are wide binary CPM pairs. Gaia's precise global astrometric capabilities will identify any remaining undetected systems at separations from tens to hundreds of arcseconds based on CPMs alone; however, precise trigonometric parallaxes at the 50 μas level will also provide common distances as an additional identifier of CPM systems. Likewise, Gaia's dispersive photometric system will permit the identification of WDs and even estimates of WD spectral types (Garcia-Berro et al. 2005) . Of more specific interest will be Gaia's ability to identify potential unresolved systems through recognition of non-rectilinear motions of the luminous star, in much the same way as the existence of the companions of Sirius and Procyon was first discovered.
As can be seen in Table 2 , astrometric proper motion accelerations of the luminous companions of many systems will be detectable by Gaia during its nominal 5 yr mission lifetime. Generously assuming that a proper motion acceleration of 8 μas yr −2 is measurable over five years, the presence of possible companions will be evident for a number of currently unknown SLSs with Gaia. For example, from Table 2 the proper motion accelerations of HD 15638 (WD 0226−615), which was unresolved with HST, and HD 27843 (WD 0418+137), which was resolved and has an estimated 348 yr orbital period, will both be easily measurable with Gaia. The point of this discussion is that other potential SLSs are likely to be discovered by Gaia. A broader question, however, is to determine if it will be possible to confirm the WD nature of a companion that remains undetected spectroscopically or photometrically. This will require follow-up observations of the type described below.
Ongoing radial velocity surveys
At some level unresolved SLSs must be radial velocity variables. Indeed, systems like WD 0457−103 (Queloz et al. 2000) and WD 2124+191 (Vennes, Christian & Thorstensen 1998) were known as radial velocity variables prior to their recognition as UV-and EUVexcess sources (Vennes et al. 1998) . Since the advent of intensive radial velocity searches for exoplanets, hundreds of bright MS stars have been regularly examined, and from the estimated frequency of SLSs among MS stars in this paper, several of these could well contain the radial velocity signatures of long-period WDs. Indeed, a long-term radial velocity drift of 131 m s −1 yr −1 was removed by Queloz et al. (2000) to determine the radial velocity signature of the exoplanet GJ 86b, a value in reasonable agreement with our simplified estimate of 132 m s −1 yr −1 in Table 2 . A survey of Table 2 indicates that present radial velocity surveys could detect the reflex motion due to the WD in nearly two dozen SLSs, including a number where such variations are already known. Interestingly, at least five of the SLSs in Table 1 also contain known or suspected exoplanets or brown dwarfs (WD 0201+086, WD 0347+171, WD 0416−593, WD 1620−391 and WD 0433+270). These are discussed in Appendix A.
Imaging surveys of nearby stars for exoplanets
A technique which has recently identified two nearby SLSs (WD 0210−583 and WD 0416−593) is direct near-IR imaging of MS stars in an effort to identify exoplanets. Such searches can involve adaptive optics and coronagraphic techniques in an effort to image regions from a few to a few hundred au from bright stars. Two comprehensive exoplanet searches of this nature that are planned are the Gemini Planet Imager (Graham et al. 2007 ) and SpectroPolarimetric High-contrast Exoplanet Research (SPHERE).
3 Previously unresolved WDs that may be found in such surveys are expected to be some 5-8 mag fainter than the primaries, and thus could be confused with M stars. However, they should be distinguishable by multiband photometry.
GALEX
A very large potential source of additional SLSs is the GALEX (Bianchi et al. 2010) , which has imaged a large fraction of the sky in two bands: the far-UV (FUV, 1344-1786 Å) and near-UV (NUV, 1771-2831 Å). Effectively, suitable combinations of SLSs with WDs hotter than ∼ 13 000 K and companions later than early F should show significant UV excesses in the GALEX bands. Indeed, among the stars in Table 1 all of the very close and unresolved systems with suitable later-type companions (that have useful GALEX data) can be recognized as UV excesses.
C O N C L U S I O N S
The SLSs are an important component of the galactic WD population, yet evidence presented here indicates that current surveys, observations and studies have systematically missed large fractions of them, particularly beyond 20 pc. In the past, SLSs were largely confined to resolved CPM binary pairs. But during the last 30 years, observations from space have revealed a large number of unresolved, or very difficult to resolve, systems via UV and EUV excesses. Although these latter systems now account for over 30 per cent of the known SLSs, they are largely biased towards very hot H-rich WD stars. The space density of SLSs is estimated to be 3.3 × 10 −4 pc −3 or about 8 per cent of all WDs based on the number currently known within 20 pc. The frequency of SLSs among MS stars, from A to K, is estimated to be approximately 1:80 to 1:175. This paper discusses a number of ongoing and new means for detecting possible new SLSs that are likely to become important over the next decade. Both of these estimates are at odds with the number of known SLSs beyond 20 pc, indicating that many more remain to be discovered.
SLSs are very useful in the study of both the WD MRRs (Holberg et al. 2012 ) and the IFMRs. The continued study of these systems will also benefit from improved photometry, surface gravities and gravitational redshifts of the WD components, both from the ground and from space. A number of ongoing and new means of detecting new SLSs will become important over the next decade. These developments should reduce the deficit of such systems beyond 20 pc.
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N OT E A D D E D I N P R E S S
An additional Sirius-like system has recently come to our attention. Crepp et al. (2013, ApJ, 774, in press) report that HD 11417 (G5, d = 26.14 pc) has a close white dwarf companion (separation = 0.692 mas) that has been detected through radial velocity accelerations and astrometric motions of the primary as well as having been resolved with high-contrast imaging.
A P P E N D I X A : N OT E S O N S Y S T E M S
Below useful information is provided as to the source(s) of the observations used to establish the Sirius-like nature of each system. Also provided are references to the WD physical parameters and oth3r3 data given in Tables 1 and 2. WD 0022−745. Identified by Burleigh, Barstow & Fleming (1997) as a ROSAT EUV-excess source associated with HD 2133. The WD mass is estimated from the T eff and log g of Burleigh et al. (1997) . This close DA + F7V system was resolved with WFPC2 by B01.
WD 0023−109. Wide CPM companion to G 158-77 (Eggen & Greenstein 1965) . The WD parameters are from Gianninas, Bergeron & Ruiz (2011, hereafter GBR) . Farihi (2009) suggests that this is a triple system containing an unresolved double-degenerate system and also identifies G 158-77 as an M0V on the basis of photometry. However, Gracés, Catalán & Ribas (2011) give a spectral type of K6V, while Arazimová, Kawka & Vennes (2010) give K7.5V. Our mass estimate is closer to K6V. WD 0030+444. Suggested as a CPM by Greenstein (1974) . WD parameters are from GBR.
WD 0040−220. A wide binary first noted by Greenstein (1984) who gives DA3 + sdM. Our WD parameters are taken from Limoges & Bergeron (2010) . Dhital et al. (2010) in the Sloan Low-mass Wide Pairs of Kinematically Equivalent Stars catalogue estimate type and distance of the MS companion to be K7.1V. The WD is SDSS J0043302.80−214512.8 and the K star is SDSS J004301.59−214527.9.
WD 0041+092. An EUV-excess source associated with BD +08
• 102, first noted by Fleming et al. (1991) . The WD parameters are taken from . The system was unresolved by WFPC2 (B01).
WD 0042+140.
A CPM system (OHL), listed as G6 + DC. WD possibly shows Ca H&K lines, which would indicate a DZ. Little additional information is available. The V-band magnitude is estimated from the Sloan Digital Sky Survey (SDSS) magnitude.
WD 0052+115. A faint CPM system from OS94 listed as DB + late F or early G. No reliable distance estimate is available.
WD 0114+027. Unresolved DA companion to the photospherically spotted G5 giant AY Cet. The orbital period of 56.8 d for this star is taken from Simon, Fekel & Gibson (1985) , who also estimate T eff = 18 000 K and log g = 8. From the IUE Lyman α profile, we estimate a mass of 0.62 M for the WD and use the mass estimate of the G5III companion of 2.2 M from Tautvaišienč et al. (2011) . From their analysis of the radial velocity variations,
